Abstract. Onychomycosis is a common nail infection caused by dermatophytes, while non-dermatophytes including Aspergillus spp. are causes of nail onychomycosis. Aspergillus niger is not common as a cause of nail onychomycosis. In the current study we present a 60-year-old woman with subungual onychomycosis due to Aspergillus niger mimicking a glomus tumor. Physical examination revealed right thumb had a black color of nail bed. Localized tenderness and severe pain were observed. However, the cold sensitivity test, Love's pin test and Hildreth's test were negative. On radiograph, bone erosion was found in a part of distal phalanx at the right thumb. Magnetic resonance imaging identified a mass at the subungual space, which exhibited low signal intensity on T1-weighted images and high signal intensity on T2-weighted images. The differential diagnosis included glomus tumor and infection. The histological findings demonstrated dichotomous septate hyphae. The culture was positive for Aspergillus niger. The results suggested that when physical examination is not typical for a glomus tumor, other diseases may be considered. Additionally, frozen section diagnosis may be useful.
Introduction
Onychomycosis is a common nail infection caused by dermatophytes, while non-dermatophytes including Aspergillus spp. are causes of nail onychomycosis (1) (2) (3) . Onychomycosis cases caused by Aspergillus spp. are reported to be 2.6-6.1% (2) . However, Aspergillus niger is not common as a cause of nail onychomycosis. There are few reports on onychomycosis caused by Aspergillus niger (2) (3) (4) (5) . On the other hand, the most common site of glomus tumor is distal phalanx of the fingers, especially in the subungual region (6, 7) . In the current study, we present the case of a 60-year-old woman diagnosed with onychomycosis caused by Aspergillus niger, which was initially considered as a glomus tumor on the findings of radiograph and magnetic resonance imaging (MRI).
Case report
Institutional review board was waved because of completely retrospective case presentation. Informed consent was obtained from the patients for presentation and publication under the protection of personal information.
In March 2014, a 60-year-old woman with diabetes mellitus presented to Mie University Hospital (Tsu-city, Japan) with a 1-month history of pain on her right thumb. She had no history of trauma.
Physical examination revealed the right thumb had a black color of nail bed (Fig. 1) . Localized tenderness and severe pain were observed. However, results of the cold sensitivity test, Love's pin test and Hildreth's test were negative. The laboratory studies, revealed that hemoglobin A1c was 7.2% (standard level; 4.6-7.2%). C-reactive protein level was within the standard level. Following the radiograph, bone erosion was found in a part of distal phalanx (Fig. 2 ). MRI identified a mass at subungual space, which exhibited low signal intensity on T1-weighted images and high signal intensity on T2-weighted images (Fig. 3 ). Gadolinium enhanced MRI was not performed because of allergy. The differential diagnosis included glomus tumor and infection. Excisional biopsy was subsequently performed. Culture and biopsy were performed, because infection was suspected by intraoperative frozen section diagnosis. The histological findings demonstrated dichotomous septate hyphae. Culture was positive for Aspergillus niger. The patient was treated orally with 100 mg itraconazole (Itrizole ® ) daily for 3 months. At 6 months, the pigmentation had completely disappeared. On radiograph, bone erosion was healed (Fig. 2) .
Discussion
In this study, we have presented a case with onychomycosis caused by Aspergillus niger, which was initially considered as a glomus tumor. Glomus tumors account for 1-5% of soft tissue tumors of the hand and 75% of them are subungual in location (6) . The typical clinical triad of localized tenderness, severe pain and cold sensitivity is highly suggestive of glomus tumor (8) . In addition to the classical presentation, there are useful tests that help in diagnosing glomus tumor. Cold sensitivity test was reported to be a reliable test. Bhaskaranand and Navadgi (7) reported sensitivity and specificity of 100% for glomus tumor although only 14 patients were assessed (7). The Love's pin test and Hildreth's test were also reported to be useful tests for the diagnosis of glomus tumor (6) . In the present case, these tests were negative, although localized tenderness and severe pain were found. Furthermore, the mass of the present case was presented as a black nodule. Glomus tumors are usually presented as bluish or pinkish red. It may be necessary to consider other diseases if the findings of these clinical presentations did not coincide with those of glomus tumor.
In some of the cases, cortical thinning or erosive changes are shown in the adjacent bone in radiograph (9) . MRI is helpful in making differential diagnosis. It shows low signal intensity on T1-weighted images, high signal intensity on T2-weighted fat-suppression images and enhancement on gadolinium-enhanced images (9) . In the present case, bone erosion was shown in the radiograph and MRI showed low signal intensity on T1-weighted images and high signal intensity on T2-weighted images, although gadolinium-enhanced images were not performed. These findings were similar to those of glomus tumor. We consider that the findings of radiographs and MRI result from inflammation induced by onychomycosis at subungual.
Although imaging finding was considered as a glomus tumor, we also consider a possibility of infection as a differential diagnosis because the present case had diabetes mellitus and no response to classical tests such as the cold sensitivity test. Intraoperative frozen section diagnosis led us to perform culture and pathological examination.
Onychomycosis is usually caused by dermatophytes, but some species of non-dermatophytic molds and yeasts are also associated with it. Aspergillus niger is a non-dermatophytic mold that exists as an opportunistic filamentous fungus in all environments. With regard to onychomycosis caused by Aspergillus niger, five cases have been reported. The five cases occurred in adults aged 39-66 years (2) (3) (4) (5) . Four cases involved toe nails and one case involved fingernails. Onychomycosis caused by Aspergillus niger shows black pigment. This discoloration was caused by the black candida of Aspergillus niger in nail keratin, which clinically suggest a diagnosis of onychomycosis, although one case did not show black pigment (4) .
In conclusion, we present a patient with onychomycosis mimicking a glomus tumor. When classical presentations are not found for a glomus tumor, other diseases may be considered. Intraoperative frozen section diagnosis may be useful.
